Comparative sensitivities of isolated rat renal arterioles to endothelin.
The specific intrarenal sites and mechanism of endothelin (ET) vascular action are controversial. In this study afferent (AA) and efferent arterioles (EA) were isolated from the kidneys of normal Sprague-Dawley rats. Their respective concentration-dependent changes in lumen diameter in response to ET-1 were compared with those of angiotensin II (ANG II) and norepinephrine (NE). In a second series of experiments, the duration of vasoconstriction to comparable transient submaximal ET-1, ANG II, and NE concentrations in AA and EA was examined. The role of angiotensin II in mediating endothelin vasoconstriction also was examined with the converting-enzyme inhibitor captopril (CAP) and the competitive inhibitor [Sar1,Ala8]ANG II (SAR). The half-maximal constriction concentration (EC50) of ET-1 was less in EA than AA (P < 0.01). EC50 of ET-1 in AA was similar to that of ANG II, but was less than that of NE (P < 0.001). In EA the EC50 of ET-1 was also similar to that of ANG II, but much less than that of NE (P < 0.001). In both AA and EA the duration of ET-1 constriction was at least twice that of ANG II and more than fivefold that of NE. Neither CAP (10(-6) M) nor SAR (10(-7) M) changed the vasoconstrictor response to submaximal concentrations of ET-1 in AA or EA. It is concluded that ET-1 is a potent and prolonged constrictor agonist with a small, but significantly greater, concentration-dependent effect in EA than AA. The constrictor effect of ET-1 does not require ANG II activity.